Mechanical loading increased BMP-2 expression which promoted osteogenic differentiation of tendon-derived stem cells.
This study aimed to investigate the effect of repetitive tensile loading on the expression of BMP-2 and the effect of BMP-2 on the osteogenic differentiation of tendon-derived stem cells (TDSCs) in vitro. Repetitive stretching was applied to TDSCs isolated from rat patellar tendon at 0%, 4%, and 8%, 0.5 Hz. The expression of BMP-2 was detected by Western blotting and qPCR. To study the osteogenic effects of BMP-2 on TDSCs, BMP-2 was added to the TDSC monolayer for the detection of ALP activity and calcium nodule formation in a separate experiment. TDSCs adhered, proliferated, and aligned along the direction of externally applied tensile force while they were randomly oriented in the control group. Western blotting showed increased expression of BMP-2 in 4% and 8% stretching groups but not in the control group. Up-regulation of BMP-2 mRNA was also observed in the 4% stretching group. BMP-2 increased the osteogenic differentiation of TDSCs as indicated by higher ALP cytochemical staining, ALP activity, and calcium nodule formation. Repetitive tensile loading increased the expression of BMP-2 and addition of BMP-2 enhanced osteogenic differentiation of TDSCs. Activation of BMP-2 expression in TDSCs during tendon overuse might provide a possible explanation of ectopic calcification in calcifying tendinopathy.